Muscle injuries are common muscloskeletal disorders, especially in sports and traumatology medicine. They 
. These three miRNAs contribute to muscle development, differentiation and homeostasis in cooperation with each other. In addition, these miRNAs participate in the pathogenesis of several muscle diseases such as cardiac hypertrophy, arrhythmia and muscular dystrophy [20] [21] [22] . Yang et al. demonstrated that administration of an antisense inhibitor for miR-1 in infarcted rat hearts could relieve arrhythmogenesis, which strongly suggests that targeting miRNAs could be the novel therapeutic strategy [21] .
Based on this evidence, we suggested that overexpression of these three miRNAs, miR -1, miR-133 and miR-206 [23] [24] [25] [26] . Since the initial 1 week after injury necrosis and inflammation phase is the most critical phase for enhancing muscle regeneration, we focused on this 7 days after injury phase to evaluate the skeletal muscle regeneration. [3] . The total number of centronucleated myofibres was measured within the injured site in five random fields of each sample as previously described [3] . (Fig. 1A, B (Fig. 2) . (Fig. 3D) (Fig. 6A) .
Materials and methods

C2C12 cell culture and transfection
Synthesis of complementary DNA (cDNA)
5Ј-ACA TAG ACT TGA CAG GCC CCG A-3Ј (forward), 5Ј-AGA CCT TCG ATG TAG CGG ATG G-3Ј (reverse); mouse myogenin, 5Ј-TAC GTC CAT CGT GGA CAG CAT-3Ј (forward), 5Ј-TCA GCT AAA TTC CCT CGC TGG-3Ј (reverse); mouse Pax7, 5Ј-CTG GAT GAG GGC TCA GAT GT-3Ј (forward), 5Ј-GGT TAG CTC CTG CCT GCT TA-3Ј (reverse); mouse ACTB, 5Ј-AGC TGC CTG ACG GCC A-3Ј (forward), 5Ј-GAT TCC ATA CCC AAG AAG GAA GG-3Ј (reverse); rat myostatin, 5Ј-TGC TGT AAC CTT CCC AGG ACC A-3Ј (forward), 5Ј-GTG AGG GGG TAG CGA CAG CAC-3Ј (reverse); rat TGF-␤1, 5Ј-CCA CGT GGA AAT CAA TGG GA-3Ј (forward), 5Ј-GGC CAT GAG GAG CAG GAA G-3Ј (reverse); rat MyoD1, 5Ј-GCG ACA AGC CGA TGA CTT CTA T-3Ј (forward), 5Ј-GGT CCA GGT CCT CAA AAA AGC-3Ј (reverse); rat myogenin, 5Ј-GAC CCT ACA GGT GCC CAC AA-3Ј (forward), 5Ј-ACA TAT CCT CCA CCG TGA TGC T-3Ј (reverse); rat Pax7, 5Ј-GCC CTC AGT GAG TTC GAT TAG C-3Ј (forward), 5Ј-TCC TTC CTC ATC GTC CTC TTT C-3Ј (reverse); and rat ACTB, 5Ј-GAT CAT TGC TCC TCC TGA GCG-3Ј (forward), 5Ј-TGC TGA TCC ACA TCT GCT GGA-3Ј (reverse
A local injection of miR-1, miR-133 and miR-206 accelerates the muscle morphology and functional regeneration
To investigate the expression pattern of these myogenic markers, we performed an immunofluorescent assessment of Pax7 and MyoD1 (Fig. 6B) (Fig. 7B, C) .
Discussion
The current study demonstrated that the administration of miRNA provides a novel therapeutic strategy for muscle injury. [28] . Several therapeutic trials to regulate the endogenous miRNAs related to various diseases have been conducted [21, [28] [29] [30] . Skeletal muscle injury in animal models consists of three distinct phases: degeneration and inflammation, regeneration and fibrosis [23] [24] [25] [26] [10, 12, [33] [34] [35] [36] [37] [24] . Therefore, it is reasonable to expect that the effect of these miRNAs in the muscleinjured site will be long-lasting using this system. The current study showed the possibility of a new strategy for skeletal muscle 
